Macrophages and fibroblasts respond differently to PMMA particles and mechanical strain.
A primary factor limiting the long-term outcome of total joint arthroplasty is the aseptic loosening of prosthetic components. The bone-host interface of an unstable implant is associated with large quantities of wear debris as well as an altered mechanical environment. In vitro cellular studies on the effects of particulate biomaterials have been conducted under static conditions. The principal objective of this study was to test the hypothesis that the application of cyclic tensile strain to cultured macrophages and fibroblasts alters the response of these cells to particulate polymethylmethacrylate. P388D1 macrophages and three human synovial fibroblast cells were exposed to particulate PMMA (0, 0.4, 4.0, and 40.0 mg/well) (n = 3) and tested under static or dynamic [cyclic tensile strain (0.5 Hz, 0.2 strain)] conditions. Cellular proliferation was determined by autoradiography following 3H-thymidine incorporation. IL-1beta, TNF-alpha, and IL-6 were identified using immunocytochemistry. Exposure of macrophages to particulate PMMA and/or cyclic tensile strain resulted in a decrease in DNA synthesis. Neither treatment altered the proliferative capacity of fibroblasts. Macrophages and fibroblasts stained positively for IL-1beta, TNF-alpha, and IL-6 under all of the experimental conditions tested. Our study provides evidence that macrophages, but not fibroblasts, exhibit decreased proliferative capacity when exposed to particulate PMMA and mechanical stimuli.